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(54) IMPROVED PRESSURE TYPE FLOW CONTROL DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To develop an improved 
pressure type flow control device establishing an empirical 
flow formula fitted with high precession to an actual flow 
amount of a compressible fluid in a non-critical region and 
performing flow control with high precision using the 
empirical flow formula. 

SOLUTION: The improved pressure type flow control 
device expressing the empirical flow formula for the 
compressible fluid in the non-critical region (non-sonic 
region) as Qc=KP2m(Pl-P2)n (wherein K is a 
proportionality constant; m and n are each constants) and 
calculating the flow amount passing an orifice 4 using the 

formula Qc=KP2m(Pl-P2)n accurately and speedily 

controls flow to be the target flow. A pressure ratio j 
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P2/Pl=r obtained from an upstream pressure PI and a 27 22 e *■ * L ^ 

downstream pressure P2 is always compared with a critical 
value rc. The flow amount is calculated using Qc=KPl for a 

critical condition (r<rc), and using Qc=KP2m(Pl~P2)n for a critical condition (r>rc). The flow 
control device then accurately and speedily controls the flow amount to be the target flow amount 
while corresponding to all conditions of the fluid. 
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14«tt©£«i*»=£* Qc = KP I " ( P , - P , ) • «: «fc 
= KP," (Pi-P.) n (K»JtWStfe. minttS 

fo. ±at«]JEfr Pi iTWMEfc P, *»6f»6ti*ffi*tt: 
P./P, = r **CCBg»tf r , iJt«Lr. BW&fr 
( r S r c ) -CttQ c = K P a iC«fc 0 . ( r > 

r c ) tBQc = kp 2 - (p,-p,) mm&fin 
mar* tvaa wts *acfta^sa«iw»»sB* 
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tQc*Qc = KP,- (P,-P.)" (KttttWffitt. 

©.tiftllJEeccHWfcn^ h a-M'V^t, *W a 

ttfflTS±ifeOMEE*>-fe>-*4. * "J 7 -r *©T«Wf« 

£ . ±jfdPJjJ£ft P i 4 TiSt Wffi* P 2 * Q c £ 

Qc = KP," (P»-P«) ' (KHJtWSK. min» 

K5E8EMQ s "Ctt^f £ «fc ^CC^"T *i>MIR£#® 
T*flME«R:BB©t«Q s ©ftf*****^®"*"* c ^ * 20 
2 tclB«©«&affi#3ai«lWW31sit. 

[11*314] mm.fflwm<D*>)y -i 

©iStWJiaWtcKWfca > b n-^w^i, * >; 7 ^ 
xi3>h a-jw^^c^fcSWtlSflffi* Pi * 

war*±«MBE**>*t. * y 7 * *©t*wb« 
KRWCT«60BEft p » **ffl"r*Ta«E** 
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T?tt±«ffllJE# P x £ TJMBErt P » *> 6at»a«Q c £ 
Qc^KP," (Pi -P.) " (K«tbW3ESt min« 

rtt«TE»*WMtQ c4Qc = KP, ( KtttfcHJE*) 
tc J: 0 SWT 4 BBfSt»«*J9*a 4 . T*WK«**K 

n - ? £ g8B!$iJ'tai-r -SigftbSP^ 5 ft . Tift 

WJBBflftcBBeaatQ s ©*i**flS»ftflW'i" set 

[1**115] HIWE&tbr, <=P./P.) » <2/ 
(n + 1 ) ) " /(n_1) (fSL. nBCp/CvtSiJ 
ftSifc<*#*©i£gU£) "CtWSti. E*ifcP,/Pi** 
BBIWEttt r « KT© 4 * «cBW*ff 4 fJWr 0 . * fcB 

3 XK 4 KiaiB©5fe&SK#3£*£ft'J®'^S« 
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[0 00 1] 

IStm+iV*-?? > h SfCteffl S ft ZKttti$MMW%i®. 
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[ «£*©**« ] ¥m&&m&ffiw t?^>F a 4-e 

c©<fc5fc«te«c. 
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[0 00 6 ] a5(*1^**^ffl^6ft-CC^?^*fi© 

a*s5©ttwa-c* ^ . ±mimt> p » ccg:ss ftfc± 
ccT«OBffi*p.t?«i&-r*ti^***s. -t 

ijWBBE* P , 4 T?»E^ P , «*e*tJI^'5R 3 

So 

[0007] X&iiig-f S^[*iSlS* 5; &jI5Cii 

temtf z&wftfr -ci. » s. h atc^-r s iw©#BS^ 

(^^ffil*) T»)MQBQ=SC (P 

i (Pi _ Pi ) ) ■"/T i/! t^en?.* i , ^iiicit 

OfcUkOHHMfeft (**«*) -C(*Q=SCP,/T 1/i 

*^5:-r cct, Tiiftj^^ iiii§8# ©?jiE[*©ife 
ttfidL s y 7 -f x?lkb«. cttfcfcWMRtr* 

[0008] sfcfraKj&swiscca-rsBaff*^*. ktj 

hb P . / P i ©^^ffl r,T4iftti5Ci*ijt»A¥* 
6^-3-Clr>&. C©BB»fiBr«tt. *7X©fcb#fctbn£ 
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fflOT, P,/P,= r c = (2/ (n+ 1 ) ) ■"■-»> 

[ 0 0 0 9 ] tb&itnBn =C p/C vt^A^h, C 
P BSJEEJ:b«i. C vteTmtm-C&Z. 2^+*'X 
•CI*, n = 7/5=1. 4t»l r c = 0. 5 3 £& 
•5>„ ^fc^iS^MSJl-P^^'^-Cti. n=8/6 = 
1. r c = 0. 5 4i^S„ tot, Cft 

[0010] 

(iP./P^ r c ( = ^30. 5) -C*S*>6. P,^r, 
P, (-0. 5 Pi) ©«Jg#*a««S-C*4. jM(c, P 
, > r « P x ( ^ 0 . 5PJ (#B!Kfe#> 
£&•£„ 

[0 0 1 1 ] mf3SbfcJ;9(c, SM^EBW^tt (#* 

a««) * -7 ^*aa-3-si*»js(atQ 

cBQc = SC (P, (P,-P,) ) 1/J /T ,/l r'^$ 

C©^K*«C-T-5>i, Qc = K (P 2 (P t -P 20 
,) ) 1/1 £&9. tb0J5£»Kt3:K = SC/T 1/, -cai;S 

[0012] c©Sfe*S;«'<;U5?--r£DSS* i '=)S»tHS 

i*KMbtc*)&mLtc*)-rz<D&mn-c%>?>fr*>> c© 

[0013] ^BHItt7ti5i5fHWtC«S3n-S©«, 

^•5. U*>U ^<©*&£-{cB, c©?fj*^^^n 
4fcsE>. c omsR&m^z <t«s©ist,^a*ijsii«:ff 

[ooi4] -ec-c. #iaiB#«ttfflra$ofc!BH¥ 1 o 

-5 5 2 1 8-^£&&3U K*itP,/P a £E£J?By3J± 
r « «fc oaiWWfc/hS < 0T«B!Mfefr*H3£U t ©«l 

^ffl-r.5»JIfi^S^l*Qc=KP 1 r'. J£WJ£»K»K 40 
= SC/T" , -C4i^5. 

[0015] c©6gi?^-c«. m&QcffiTmmom 

U a l 0 . Qc = KP, -CdfESMSP-T £ £ tB^ 

©la^WrSCitc^S. 

[0016] SiSibtQc =KP,*ftffllti 

as. stat^/jNSoarstcfie-ar, ±i«EE#Pi£T^ 50 
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wee* p , L/ . *Ba»^*sfflgi-r s c £ as * 
•5>„ c©«fc5&t§-&ccB. c©zjsasc«e£S:bfet^ 

6 . %S»jep(c ttMI«dtr C £ tc ft -5 T L £ *> . 

[ 0 0 1 7 ] tj . 8£#©Efrseas«w»«{rcw-: 

■?<01*ft^*sffST4. SB 1 tc. #8W&ttTrffl» 

»K. ^SII?^f4 : -C©IE»ti^*©^fiftiJffllCcA*'!j:|s 
S*siO"Cl>4. 3fJ2(C Eg^ff©fiKSSC*ffifflLt: 
fc . TSEWBE* P , as±#T 5 &cftr> -C#HWF*fr#U 

ias*s 0 

[ 0 0 1 8 ] seas-^r. *^fc^sK^MBE*3asa 

6. BBff*ff=(C*j«,>-CBQ c = K P.OfifcMS^ffltr*. 

^NSSSW^fF cc *>• i » r b tsff aififiStStS; t, > r . fifefi © 

[0019] 

[ISS*ft?*-rSfcfe©^IS] lf*iSl©^B. %B 

^ ©±i*»J£E* Pait 1 ;?^ ©TMJBE* P , t » 
T, t'J7 -/X ; &aiM■r•S.^ft^tSQc?^Qc = KP J ■ 
(P.-P,)" (K«Jt«ffi». minBSS) ccjrij 

[0020] it mm 2 ©isBjij, siatfijffljji©^ >; y 4 
7s t . * ^ ^ x©±sfe(fjjiH^icswfc3 >hu -n,/* 

±mmKfj p , z&a? & ±m.msM * >■* t . * 7 

-f ^©TatfflllESKiRWrTSfEMtEE^P, itftffl-J-ST 
MIJEE* -fe > tf £ , iz^ffliJIE* P , £ TWJBE* P , a> 6 
a»SHIQc*Qc=KP I " (P.-P,)" (KBtbW 
m£nttj£«) KJ:»)iSi»-r4aaKS!J|t^S£. 
TfifeflW«:ii(Eft*«5tiS(E«Q s -C^js&^S <fc ^ (CJS^-T 4 

sata93e*S£ . iStmm&o. s ^ssmq c £©ssa 

MAQ£?H3lf£2i£IS:3M3£. c©ffifiMAQ*-k*n{c 

6*J$ S *i . T«EWJE«{C »3£i»«Q s ©^^rfSi^SIJ 
«rr -5 c £ ?r#Si:£ T Z&0kmKttffi&mwmm?:& 

[0021] nmm3 ©nHjB. H?ia^ >; 7 ^ xa^s 

[0 02 2] W*]g4 ©ISHJB. StatiJfflJffl©^- «J 7 ^ 
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j^mmft p , z mm -r s ±ssime * t > -y- <t . * ^ 

rjftffl'JEE^J -fe >1f i . ±?M"J)i^ P , £ TitffliJff ft P , ©EE 

(^mmw) tc & -5, <t '5 a>£#ij#r-r & issf^wjE^ 

13 £ . ^J?^r«±?MiJEE;ft P, iT&ilE^P, & 
bffim&MQ c *Q c = K P, ■ ( P a - P, ) " ( K ittl 

*K£. ^ZkftXimiZmm&MQ c?:Qc = KP 1 

( k itttmsm. ) cc <t o s esfmainims £ . io 

TS!£l»J4cSf*4^jjlESQ s -C«^-T & J: 5 ic^f £ 
^aiS^ISi. SfSlQ s iif^iSSQ c £©Sa 

®-r & c <t £ -r s^^EE^^aM^s-? * 

So 

C0 02 3] Sf5)?iI5©^«. eunuch r c (=P, 
/P,) tt (2/ (n+ 1 ) ) -/<-»> (fib, niiCp 
/C v-C^^tl^^^CDit^tt) -cH-ntsn. E 20 
ftttP 1 /P, WffiftKJlik r c «T© £ * tc REJMfeft £ 
WW 0. * fcHWWE&Jfc «fc 9 *S t > £ S Cc#BWWfett £ 

g{g-CA£. 
[0024] 

few sssiai^sc £ ftsatiEffi® Jttsia r a s . 

Qc =K (P, (P»-P.) ) 1/1 r*S 0 30 
£. Qc=KP, ,/! (Pa-Pz) "'iW. 
[0 0 2 5] C©Se*at»Sa3:#EEffl14iSi.*K:S* Or« 

TB+^ccfiffioA&^assrcAS. tosfta^tfx 
[002 6]^c-c> 2Uf6w#«». JHSifca5S;£ b 

T, Qc = KP," (P,-P 2 ) "ZmmL. V * 
>^ffl(Cmin©2A7y — ££zgA"?"& C <t(C Lfc. 40 
CCt, J±0>J®£K«:K = SC/T 1/J T#*.6*l. i3 

[00 27111 fc*s(,vc t ftliliTflftMEE^P, £3t 
0. itiBkPaA (*n^*#;l/Jg#fEE) "CAS. * 
fc, «ttttift«Q*:3lU mfi«SCCM-C\ WMftK 
CC*}^Scc/minmffi©^a?:*-r„ P, = 4. 8[kP 
aA]©«BRi»«BPStfiBr e ©fi[«f&^l/. £0N© (A) 
ra»H9ti6tt®flWI. ^ffl'J© ( B ) WttKlHRJMfctt 
©M$t£^fCl>S,, 

[0028] m*p. mmmmmommmzyv 50 
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Qc = KP," (Pj-P,) -f 

■y-, a'7^-jii, n%i^^-r-5>„ -e©*^. m = o. 

47 1 5 2Mn = 0. 5 9 4 9 2#*6ftfc. 

[0029] *»SEasc(c «t otwi 3 n s isatis.H 
(b> <D±mmxmwmcmn&^y * v y lt^o. 

SfcEW&tt (a) cD««rfetff8S»«cific»«a*r«* 

fflUfiliC i> hL/rC^S„ mi n (D~^><DU^^y ^ - 
Zltk-oXV 4 v V Stirrer tc to, ^W^miiS©— 

[0 03 0] #HHj^3£©W2SicJ:ftfcf, -o©y^y 

*s^3-*i-3-Ct>5. B?iaOfcm= 0. 47 1 5 2S£>*n = 
0. 59 4 9 2©fi«. zri£a*50~l 0 s c cm©ii 

ccfct^rtSji-rsffirAS^ acaisH^ o ~ i oos 

ccm^O-lOOOsccmlc^i, m£n©ffite 

[0 03 1 ] §?jftai5BCC>ftl<-C:7 ^ y h §ti/cm£ n 
©f(£^ 5 ^©tl**> 6 0. 40<m< 

0. 5 0M0. 50<n<0. Q5<DWmtmhtlZ> 

ttimi»-*tc m efor. ^©^asuwefec^-rti. 

ti/cSjS©- , ^7^-^m > n©fil^ffll.^«E>tl-5.„ 
[0 0 3 2 ] BuiliUfcm= 0. 47 1 52Ry'n = 0. 
59 49 2©itt, C.n?>©f5H*^jMiR3tifcm, n 

6f#6nSm=0. 5Rc>'n=0. 5^cne.©f5H(C 

^snri^cct^citi. fttt^^cifts. c©c 
[0033] «±*^> imn*tmctott&Huumr! 

its SaWHKiUQc = KP 2 " (P»-P,) 
" (0. 40<m<0. 5 0, 0. 5 0<n<0. 6 

n » ^ - a (Dmm.fr e. f# h n s ?s*© q c = k p 2 

1/1 (Pt-P.) 1/! Jr^feBSAHcHifliJfil^SiI-e^S 

«w*ft©*«*K t>fc o xMm^com&mw^mf&t 

[0 034112 «*^©H.«sita^ffi^fc5ScM§y 

ee*sc«e*iwi»sk©* i mmmn(DmmmfS.mx$> 
###igw^mcAs*i£, ip%*i» ^ ^ ^4^e.ssti±j 

[0 03 5] C©3fe^^EE*^*a*IJfflI«S2{C«, * 
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7 -i X ?L 4 a L tc * 'J y j X 4 . ±jMWI3« 
6. HTiitEfflUia^ 8 . ±?S(I'iII^-fe>-!f 1 0. To£WBE^ 
•fe>lM 2. iSS-tz>lM 4. iMMslSgl 6. ^)V^m 
StlSP 2 0 > h p - )l / n';U y 2 2 *iI2g $ ft T t » 

*. 

[0 0 3 6] $IJMHSSl 6ii-7-( , ^P3>f^-^trt 

/S^n^A^Wc^SfttOS^. s^ihsst-ai 
C©*(ISM!S§ 1 6«. HiiMSKiMlQc 

*m#-rzffimm*¥8t ni, as-r^* ast^ao s 10 
*tg%-r sittHsce^a 1st. isiiiQ c tmMffi. 

IQsOiSlIAQ ( = Qs-Qc) £BtH-f SiSJSia 
SSI 9*6M^hTl^. SliAQiiQc-QsK 

[0 03 7] C©5S^fflE*SiiejBWfflt*IB2CD±»ffliJ 
CC«. iftJ5#X£F'3jSrr£#X£>*2 4 4 > C©iSffi 
#X©#XJE;fr€:jiiK«CplgT£U^U-#2 6£, 
C©#X£gi*&ffliJBEt;2 7*>63> I- P-.iU;<;l>:/2 2 

(cgya-r s /-ow 7" 2 s <* n r c > s . 

[0 03 8] Sfc, KftMIE*^i?ScS*W^g2<DT8S 20 

ipjjcc ti, jjftstw s # x *m a § # s mwsmm 2 
tbrmffc-tz F^-f *>:/3 4^iite$nrc^„ 

[ 0 0 3 9 ] iX(C, C©a£SaBE#5£««Na«IB2 © 
±ttffl!l-C{3:ffi*eflWE*2 7«c3rS 
E*j©;tfXj&Hftij&;*ft t TiMIJ-Ctt F5-{^>7'34tC 
«fc«3§lJWffliJ15©2 9#{£ECC»j£3frtl,>4. 

[0040] 3>ho -jW W:/2 2 (C«fc «J ifiSUfflE^ 
6 (C #X C © #X ©±MJEfr P x #±SfE 
flWEE*-fe>-y 1 OCCtOftfJSnS. HWK. 3f->;^^ 30 
X 4 *^TSS{C«*& ©TSfeffiJEE^ P , ^Tlifc 

fflUEE^J-te >-y 1 2 tc «fc 0 ftS'JS n 5. * fc. 3f 'J 7 ^ X 
4 *ffl»T § ^^OfiSBagt 1 4 tc «fc 9 $'J5e $ 

[0 04 1] CO««fa. F7-r^>7-3 4©SPm 

p^tccfc 0 . * 7 a 4 a a> e^a-r 6 itf*as« 
o-ci,**. Wfi->x, ftJfflHSS 1 6-c«iE#JfcP,/p, 

IP*>. C©»SW«P J /P 1 > r c *^tO££l,fc#E5 40 
^#*WFJS4 l/-CttUBWflWff Actons. 
[004 2] ±iMBJE*P,. TStBiJBE^P.S^^Xfi 

*t tisfcavsn^fs 1 7 tc ^ ti s . c (omsmm^ 

Fx^P, • P>6P," (Pi-P,> "**9t»stt. «k 

6 < JtC?|B»:^SQc^Qc = KP ! - (P.-P,) n ^6v* 
JMftS. C©SSSaSQc*s^-V7 -r X4tcj:DJjiSE 

[0 04 3] T««ct*J& 3 ft £ ^ * §15 4 ft 3 flit* 
ti. ifcatS^IS 1 8 £il urig^asfiQ s 4 ItA* 50 
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SftS. C©|§:^gQ s 4|tjl2vHgC^ffiQ c t*jS^L# 
151 9tCA^^n, SllAQiliAQ=Qs -QctCj: 

} ;it#§ft-2>. c©?jSSMAQ^iEft6^a^s-c-* 

9. flLft6iSfija*J-C*SC4iSrngl!t-rS. 

[0 044] fCt. C©^fi^AQ©lt#*^^U^fg 
2 0 4c ttS^J $ n . C©^SHAQ^-fe'ntc-r-5,J:9 
tcn> hP-;^W7'2 2*ggH©Wf Wot, 
ijtS^FS (AQ>0) !&6=i> hP-;l^\il/:/2 2«4> 
U/cWI3ft£At< U zftSiHW (AQ<0) ft63> 

hO-^;^2 2 {i:4>L,/cW 538*^3 < U AQ4 

•fe'p tc-r 5 =t 5 tc e mmm § n -5 „ 

[0 04 5 ] C<D&&$U£t}j£.ffiSffl'@giE:2 T«. ± 
i*fi!JEEfj P ! 4 T^fflffi* P , *sa^W«Cita'J Stiifr 

n. «asu«p©««gifc4esb{t4iSj$ft*i|5iB#«:^ 

[0 046 ] ^m<DW^ttj:^W(km.^Q c =K P 

s/cwtft< . &f 3 r$k#<Dffim< l cte^xi>m?micffim 
■cos. o t , ^NES^^fF^Huffl 4 r s ijftfriw^ 

(C|® . ^EgW^fr 4 EgW^fr©!^^*^^^ S««{ 
SC4fenJtfe-C&S„ 

[0047] HStt^KK^sieKaascsfflt^* 
msim)j£.ffi&ftmm&<Dm 2 *^sg©ffiffl«fiKsi-c 

g3 ©tufinuss 1 6 (Dft®mmtM2 (om 1 mmmt 

I^otl^/cWt*. ffe©«fiS«H2 4PJ«r*S^ 
®BS^-S„ 

[0 048 ] *2*»J|?J«-Ctt. ±Sfc«E*P 1 4Ti£ 

tfijjE^p 2 frhmMtp l /Pr*wm b, mvwwmtk 
-ctisa^Q c = kp,». MjtofrrttXDtik 

[0049] z<Dm2mm}m<D^w£t>3mm®m 

a$tJ'0Sg3>SrNFCS (New Flow Control Systen) 
ifWS. MflPSKl 6ti. F£^thflgc#l3 1 5 a. EB 
W*fi*IBf^S 15b, HBffiasaW^K 17a. ^BB 
Woft«?H##l5 17b. SfcJKBKg^a 1 8 RO'igE##IS 
1 9*>6t»Sic3ti-Ct,»-S. 

[0 05 0 ] iaEMEEAPx iTifcfflJE&P.tfA^Sn 
-54. F£^ih«m#l81 5 aT?l*EE*tbP,/P»3&sfW 

#-a 1 5 btcA^l^n. Bg»«lr«iJt«Sn4. 
[0 05 1] ffriKEbfci: ^ tc. Eg^iffl r c ti ( 2 / ( n 
+ l))" ( - ,, KJ:^iefi, 2If^*^Ttt 



(6) 

9 

r . = 0 . 5 3. 3 ffi+ft+tiX-CiZ r c = 0 . 

54r*0, rc=^jO. 5£^te$ft4. 

[0 0 5 2] r>r«©i#ttMBMFftfrC*«J. 
S*«Si»#S 1 7 b (C«fc K> . fKI?»iESQ cttQc^K 
P," (Pi-Pi) "frttnZtiZ. r^r t ©£*«SS 
W^ffr* 0 . K5l??iSSS»#& 1 7 a CC «fc D . iSHfifc 
fiQc«Qc = KP 1 ^6fft»SnS. C©<fc 5 
Oi*fl*BBW*ft : Xtt*«IMiff : Ol»'J'tl36»K * 4 * 

are** 9 zhtiifih. m^fom&^mmum&^xvk 
s-r4©-e&4. io 

[0 0 5 3] **5WCC. ISteMSQ s &ft#ifcSQ c <b 
©oltfi^ a q * l 9 r-H-gc l< r . SfeSM A Q *J 

[0 0 5 4] 04B$«ffl©tf?cfi^#W=c4i»£©yfel: 

©Jtwa-c**. ns^«Bgi?^fr©jt»^Q= kp, 

S£3f5©FCS (Flow Control system) (Ctl 
ST 4. ffcfr. MHftBHSCcS-TNFCS <«fSFC 
S) {CtI^T4„ 20 
[0 0 5 5] ffi*efeS£8 0 [SCCM]i U 
Q s 4 1 0 0%tt^fc<i:*(C8 0 [SCCM]©fifeS#fife 

(WSKWS) <&■&«£*# 

[0 0 5 6 ] fi£3fc©FCS r«Q = KP 1 © 

»ff-r egf^#©ffits^rraiESi&ss£si!fc 30 
■a-r. tsseafeB** 1 o%^*-5©(c?jfe*= 0 tiaa-jfc 

[0 0 5 7] iC5*, NFCS©*§£(C«. ESS^fr 
rttffilMfef&DiiiaKIQ c = K P a £ffit,>. #BS#Mfefr 
■Cf«NEB»*fr©*KS»SCQ c=KP," ( P , - P, ) 
" * ffl t > -5 6 , SSGSM&IC Itm L fclESSfc iifcfi Q 
fflL. iftM Q ©S^% «cjtf-r 4 a^tt^H 4 oiHfl tt: 

^-r<fc^ testis nrt^. 

[0 05 8 ] #*6i|BttJUB^^fflKCHBe3 ft* fe©"C 40 
[0 0 5 9] 

[ftnott*] ts#^ i ©^«c <fcn«. 
aia-rsfS^sQ c ^^©^s^JEstccsii-rssi 
K?JfeSS;Qc = KP l " (p x -p 2 ) "-eists*>6, 



mm 2 0 0 3 - 1 9 5 9 4 8 
10 

£HJrc£4. 

[0 06 0 ] !»3RJS2 ©ISBflCC .fctitf. ISS^fiQ s (C 
2*U MfSlQc5:Qc=KP 1 " (Px-P.) ""Cff 
ITU St©iSttAQ ( = Q s - Q cXiiQ c - Q 

•r 4 k . m£i&&*iEmfr-o-mmtmEffi.m^ t mm 

[0 06 1 ] ft*gt 3 ©#£Bjfc t'J7M*6 
SHUT 4 Sfef*##Egf?^rFit* 4 L * (Cl»3j<ll 2 ©&j5i 
MEE^fi£a*lJSPSia*Slif / P3#47!P6. Wffi«©&& 
SBE*Si!lE««l«KR««:att-C* 4„ 

[0062] smm4 omwic jctitf . *y?^*6 

^Q = KP 1 #figW^{c*4itrK:«#ag^ 
*tt©^Wt^Qc = KP," (P,-P,> "4ffll>-C 

JBW»*JSfflffi«:tf C i#t?*4. 
[0 06 3 ] f»3fc315 ©IfeBJic * y 7 X©± 

SKflJBE^Pi iT«ffl!lBE*P,*«Wr-&KW-C. 
Eg|?^frtc*4*>*ISI?^fF{c4)4*'*iEStKfl»r-C 

[Bffi©@fi|i&ifcHjj] 

[0 1] *#6Bj(c^4^W^f*(c*sW4^SH.^S;i 
ittl«!D£fi©J:b«BI -c * 4 . 

[El 2] **WK«4geRS«S:*fflt»ft:3iCllSUBE*SC 

[S3] *«wcc«4ieiftisiEas:*fflir»fca^tEE*sc 

[H4] S«JSP«©?jSE»S;*ssa4W^©figfi©i:t«llt? 
*4„ 

[05] ffi**6fflt>6nTt»4i*«*jai©a»sc©si 
H^0-e*4. 
[^©SiBj] 

2 ttSdSE^sifwst, 3 immmsjj&Ms. 

fflW%m (NFCS) . 4lWJ7^X, 4al*^>;7 
-<X?L 6 ttii^ffliJBH^ 8(iTS£lJI3^, lOtiJi^L 
ffliE*-fe>^, 1 2»T*(»JEE*-fe>1f > 1 4(ifiK-tr 
1 5 a »JE*tbiSff*a, 1 5 b «ISW^ff*»J»f 
^S. 16i«MfllBIS. 17tt«5M«»^a. 17a« 

BBmuanv^jst. 1 7 b BiNBBifSfcBa»*a. 1 8 

SiiftStS:^©. 1 9 ««»^®. 2 0 B^-^UT'lgtt 
g|J. 2 2IJ3>ha-JWW7', 2 4«*'X?>? 1 2 
6 « U- ^. 2 7 «W&WiES. 2 8 

2 9 «$UflHMie^> 3 0 tt^';^, 3 2(ift 

3 4ttF5-f^>^ P a B±?MWBE^. PjBT^fflJE 

rBFf^jtfccP./P,). r £ BES^a, Q c tt?IS# 
ftS. Q s B^SoSS. AQ{iiiS*^-e*4o 



(7) 



2003-195948 



[H5] 




P 2 (Downstreani Pressure) 
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